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ABSTRACT

A floristic inventory was conducted as part of a biological assessment of the C. Bickham-Dickson/Red River Education and Research
Park, Caddo Parish, Louisiana. The goal was to provide a baseline checklist of the flora of this oxbow lake area. An additional goal was
to provide an overview of disturbance history and the exotic species of the tlora. The tlora consists of 318 species of which 68 (21%)

are not natives.

RESUMEN

Se realizé un inventario floristico como parte de una evaluacién biolégica del C. Bickham-Dickson/Red River Education and Research
Park, Caddo Parish, Louisiana. El objetivo fue realizar un listado base de la flora de esta area lacustre. Un objetivo adicional fue aportar

una visién de conjunto de la historia de las perturbaciones de la flora y especies exdticas. La tlora consiste en 315 especies de las que

68 (21%) no son nativas.

INTRODUCTION

River systems have undergone drastic modification since the beginning of agriculture. For example, the Nile
and its flood plain have been under intense human pressure and, consequently, modification for thousands
of years (De Villiers 2000). In the New World, both Native Americans and Europeans often selected rivers
and their floodplains for farms, plantations, and cities. Whether we speak of Cahokia or St. Louis, we can
see that these sites were desirable and came under human occupation and thus modification early on. Today,
there are few major river systems or even parts of major river systems that approach pristine conditions

(Noss et al. 1995: Qutwater 1996; DeVilliers 2000).
The Red River is no exception. Caddo Indians inhabited its floodplain and followed later by European

settlers and their African slaves (Perttula et al. 2008). The first ecologist/botanist to study the Red River
was Peter Custis, naturalist on the ill-fated 1806 Red River Expedition (Flores 1984; MacRoberts et al.
1997: MacRoberts & MacRoberts 2004; Hardy 2008). Only two of Custis’ plant specimens survive, but the
descriptions provided by both Custis and Thomas Freeman (leader of the expedition) are tantalizing: prai-
ries, swamps, cedar forests, and canebreaks lined the Red River. The next important ecological information
about the Red River’s ecology was the land survey of the 1830s (MacRoberts & MacRoberts 2005). A recent
conference. The Freeman and Custis Red River Expedition of 1806: Two Hundred Years Later, tocused attention
on the Red River and Upper West Gulf Coastal Plain and concluded that very little is known biologically
about it and that no inclusive study has been undertaken to elucidate the ecology of this system since the
early nineteenth century (Bragg 2008; MacRoberts & MacRoberts 2008).

In this paper, we undertake to describe the floristics of the C. Bickham-Dickson/Red River Education
and Research Park (Park hereafter), a highly modified oxbow system on the Red River floodplain. We also
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brietly consider the relationship between site disturbance and native/non-native (exotic) species ratios:
‘non-native” or “exotic” referring to introduced species from outside the United States.

There were very few exotic species in North America in 1491. Only cultivars brought to North America
from Central America and Mexico were imports. Now, 20 to 35 percent (depending on author) of the 20,000
odd species found in North America are exotics from all parts of the world (Stuckey & Barkley 1991).

While there is an extensive literature on exotic species (Elton 1958; Simberloff 2004: Sax et al. 2005)
and much data on the relationship between percentage of exotic species in a flora and the overall size of the
tlora, there is little quantitative data and even less experimental data on the relationship between disturbance
history and the exotic/native flora. Nonetheless, it is widely recognized that highly disturbed sites such as
cities and urban parks have a high percentage of exotics (ca. 20-60%); whereas undisturbed sites have much
lower percentages (ca. 0-10%) (Fox & Fox 1986; McIntyre & Lavorel 1994 Basinger et al. 1997; Stalter et
al. 1997; Stapanian et al. 1998; Lonsdale 1999; McKinney 2002, 2006; Harcombe et al. 2007). Percentage
ot exotics, therefore, can be used as an indicator of degree of site disturbance (Gilliam 2007).

STUDY SITE

The Red River originates in the Great Plains and flows 2,200 km east and southeast until it reaches the
Mississippi River in central Louisiana. Red and brownish red silt and clay particles, eroded from mainly
Iriassic and Permian rock, give the river its distinctive color. From north central Texas to the Mississippi
River, the river is sluggish with a low-lying, flat, extensive, Pleistocene/Holocene floodplain valley five to
thirty km wide with oxbows, sloughs, and backwater swamps. Flanking the floodplain at its lower reaches
are woodlands dominated by oak, pine, and hickory. As the glaciers receded and sea levels rose, the gradient
of the river lessened, causing it to braid and meander widely, resulting in deposition of alluvium that we see
today. The floodplain slope is gradual (Newkirk & Mueller 1980: Triska 2008).

Hunters entered the Red River area at least 12,000 years ago near the end of the last glaciation, long
betore the present climate and biota were established. Horticulture came much later probably no more
than 3000 years ago. The effect of Native Americans on the ecology is not known, but there is considerable
debate on this matter (e.g., Mann 2005). The Red River was first seen by European explorers in the sixteenth
century. Its lower reaches were colonized by the French in the eighteenth century, but because the “Great
Ratt”—an immense logjam—blocked the river, its upper part was not fully explored until the nineteenth
century (Flores 1984). In 1806, the Freeman and Custis expedition went through and around the raft to near
the present day border of Oklahoma and Arkansas (Flores 1984: MacRoberts & MacRoberts 2004; Hardy
2008). Marcy and McClellan (1854) completed the exploration of the river in the mid-nineteenth century.
The raft, which extended in the mid-eighteenth century from Natchitoches to Shreveport was cleared by the
1850’s but immediately reformed above Shreveport and grew by accumulation of driftwood to almost the
Arkansas border by 1873. The raft dammed the river, causing extensive tlooding of low-lying areas and the
creation of raft-lakes. Cottonwood, cypress, and red cedar apparently made up the bulk of the raft, and older
sections were covered with herbaceous plants and shrubs. The raft was finally completely cleared by 1873,
with the result that raft-lakes drained and the River was navigable. Rapid exploitation of the floodplain and
the establishment of farms, plantations, towns, and cities followed (Humphreys 1971; Flores 1984; Triska
1984, 2008; Bagur 2001).

Over the last two centuries, the river and its floodplain ecosystems have undergone drastic modifica-
tion. Much of the landscape was converted to farms and plantations and eventually the river was modified
by leveeing, straightening, and damming. The floodplain was severely modified by agriculture and urban
sprawl. The once continuous forest of varied communities that covered hundreds of thousands of hectares
is now virtually gone. Cypress swamps, willow riverbank shrublands, and cottonwood forests hang on
while some floodplain communities such as cedar forests, cane brakes, and prairies have vanished entirely

(MacRoberts et al. 1997; MacRoberts & MacRoberts 2008a).
Although floodplains in general have received substantial phytogeographical and ecological attention
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and there are numerous generalized descriptions and classifications according to hydrologic conditions,
soils, and vegetation (e.g., Sharitz & Mitsch 1993; Messina & Conner 1998; Mitsch & Gosselink 2000), the
Red River tloodplain is poorly known, especially floristically (see Newkirk & Mueller 1980). Aside from
checklists of parishes and communities along the Red River, its last floristic survey was in 1806. It has
never been the subject of an ecological assessment (MacRoberts & MacRoberts 2008b). The most important
literature dealing with local ecology is small. MacRoberts (1979) and MacRoberts and MacRoberts (2006)
produced a tlora of Caddo Parish. Van Kley and Hine (1998) described the wetland vegetation of Caddo
Lake—a remnant raft-lake. There have been several studies of tloodplain forests in eastern Texas (e.g., see
literature in Mundortf 1998). MacRoberts and MacRoberts (2005), using original land plats, described the
1830s woody vegetation of Caddo Parish. Diggs et al. (2006) and Van Kley (2006) summarized the com-
munity types of eastern Texas and western Louisiana. Ware (1956) briefly described the vegetation on a
sand bar near Natchitoches, and Teague and Wendt (1994), concentrating on Bossier and Caddo parishes,
conducted the first parish-wide comprehensive survey of high quality natural communities in Louisiana,
only two of which were floodplain communities. Two non-quantified reports round out the list: Palmer
(1923) provided an anecdotal report of the Red River forest at Fulton, Arkansas, and the Henderson State
University Biology Department (1979) prepared a modest “biological inventory of the Red River waterway”
tor the Corps of Engineers.

The Park is located between the campus of Louisiana State University in Shreveport and the Red River
(Sexton-Gordon 2004) (Fig. 1). It is 236 ha and includes an 81 ha oxbow lake created in the spring of 1945
by the change in course of the river during a tflood. The Park ranges in elevation from about 44 to 49 m above
sea level. It periodically floods and its oxbow lake is only a few meters deep. To the west is a man-made
levee with adjacent barrow-pit and to the east is the Red River, which is now impounded and is in reality a
linear lake. Natural levees occur adjacent to the river and the oxbow. The floodplain is about 15 km wide
at this point. The Park was once within the area of the Great Ratt. The part of the raft adjacent to the Park
was cleared between 1833 and 1837.

The Park shows the classic geologic structure of river meander systems and oxbow lakes (Sharitz &
Mitsch 1993). The river channel meanders through the tloodplain, transporting, eroding, and depositing
alluvial sediments. Natural levees adjacent to the channel result from deposition of coarser sands when
tloods overiop the banks. Point bars form from sedimentation on the convex side of river curves and soon
support vegetation, which stabilizes the soils. At the same time, on the concave (cut bank) side of the river
the relatively fast water moving cuts away the bank. As the river migrates across the floodplain, meander
scrolls (ridges and swales) form, giving the area appreciable topography. Oxbow lakes form when the meander
cuts oft at its neck, and a new channel forms. The deposited soils are generally described as “riverwash:”
“recently deposited, slightly acid to moderately alkaline sand, silt, and clay.” “Most of the material is sandy,
but there are many thin layers of clay and silt. The profiles are not uniform from place to place. At frequent
intervals during tloods, fresh material is deposited or several feet of material is washed away. In this man-
ner the upper layers change from one year to another. The slopes are uneven. The slope range is generally
from less than 1 percent to 3 percent, but there are some short slopes of as much as 5 percent” (U.S.D.A.
Soil Conservation Service 1959:41-42).

The land that encompasses the Park first came under individual ownership with the 1801 Spanish
Land Grant to Francois Grappe, son of a French father and Caddoan mother, born at La Harpe’s Post north
of the Great Bend probably in what today is Bowie County, Texas. Grappe was a trader, interpreter, guide,
and cattle runner. He was centrally involved in the Freeman and Custis Red River expedition as guide and
interpreter or supplier of interpreters and guides to the ill-tated expedition. The grant given to Grappe con-
sisted of four leagues along the Red River in what is today south Caddo Parish. The grant was recognized in
1835 in the Caddo Cession and passed to Grappe’s sons, who in turn sold it to Jahiel Brooks, Caddo Agent,
who in turn managed to lose it to creditors by the 1850’s. Neither Grappe nor his sons ever lived on this
land nor is there any evidence that they exploited it in any way. The first white settler of what is today the
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Fic. 1. Aerial view of Bickham-Dickson/Red River Education and Research Park and surrounds including Louisiana State University in Shreveport. Photo
by Harris Photography, permission of Jennifer LaPierre, Media and Public Relations, LSUS.

Park appears to have been Samuel Norris. Norris, since the 1820’s, had lived on “Rush Island™—a part of
the Grappe claim, either in the Park or just south of it. What Norris used the land for is not entirely clear
but apparently hogs, cattle, and farming were involved. His claim was eventually disputed and it too went
to creditors at the same time as did Brooks’. By the 1890s, the land had become part of the Fullilove Planta-
tion (O'Pry 1928; Flores 1984; Henrici 1985). The site has subsequently been cleared, grazed, plowed and
planted with forage crops, and used as a horse stables and riding area.

In 1839 at the time of the General Land Oftfice land survey, the Red River was a little to the east of its
present position at the Park. By 1890, it had meandered haltway across the Park and was moving steadily
west. In 1945, its channel ran along what is now the oxbow lakes in the Park. But during the spring of that
year, the river overflowed and cut a new channel through the narrow neck of land to the east of the park and
established its present channel (Advisory Committee Report 2002). Thus, geologically the area of the Park
is not old. With the exception of those soils on its extreme western edge, all the soils have been reordered
over the last two centuries.

Construction of the Red River Navigation Project, which was authorized by Congress through the Rivers
and Harbors Act of 1968, led to the development of five locks and dams downstream. When the Corps of
Engineers completed the last structure, Lock and Dam 5 about 30 km downstream in late 1994, the average
river level at the Park was increased to a post-construction pool stage ot 147 feet above mean sea level. The
lake level is currently erratic and depends on river tlood stage and other internal factors.

Teague and Wendt (1994) give additional background information on climate, geology, and history of
the area. Prior to the construction of locks on the river in the 1990s, July to December was the period of
lowest water, and January to June the period of highest water. Rain{all is approximately 115 cm per annum.

The City of Shreveport and the State of Louisiana jointly purchased the site in 1980 and named it C.
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Bickham Dickson Park. The Park was used solely for recreational activities such as sport fishing and boating
until the mid-1980s when Louisiana State University in Shreveport began biological and geological research
at the site. In 2000, the City entered into an agreement with Louisiana State University in Shreveport un-
der which the University would be allowed to utilize the park as a “living laboratory” for natural resource
education and research. Under the agreement, Louisiana State University in Shreveport would manage the
Park as Red River Education and Research Park. Research at the Park, which also includes the development
of innovative environmental monitoring technologies, has been conducted as part of the ongoing environ-
mental studies at Louisiana State University in Shreveport, and other academic and research endeavors ot
the university.

The Red River floodplain vegetation in and surrounding the Park consists primarily of what has been
called “batture” (Lester et al. 2005), “Populus deltoides temporary tlooded forest alliance” (Weakley 1998), or
seasonally flooded river tloodplains, and semi-permanently tlooded swamps (Van Kley 2006). From one side
of the Red River floodplain to the other, the following woody species occur: cottonwood (Populus deltoides),
green ash (Fraxinus pennsylvanica), sycamore (Platanus occidentalis), black willow (Salix nigra), hackberry
(Celtis laevigata), boxelder (Acer negundo), pecan (Carya illinoinensis), rough-leat dogwood (Cornus drummon-
dii), persimmon (Diospyros virginiana), mulberry (Morus rubra), bois d’arc (Maclura pomifera), swamp privet
(Forestiera acuminata), cypress (Taxodium distichum), button bush (Cephalanthus occidentalis), honey locust
(Gleditsia triacanthos), and elm (Ulmus spp.). Historically, there were virtually no oaks (Quercus spp.), pines
(Pinus spp.), sweetgum (Liquidambar styraciflua), magnolia (Magnolia grandiflora), or hickories (Carya spp.)
other than pecan on the tloodplain. The species directly adjacent to the river itselt were typically also at
the farthest edge of the floodplain just before the uplands are reached. At the tloodplain edge, there is an
abrupt elevation change (10 to 30 m) and a vegetational transition in which pines (Pinus), oaks (Quercus),
hickories (Carya), magnolia (Magnolia), and sweetgum (Liquidambar) dominate and floodplain species drop
out. These species were present in 1830, and they are present today (MacRoberts & MacRoberts 2005). The
edge of the tloodplain is often marked by a bayou (e.g., Bayou Pierre) just betfore the uplands and the tloristic

transition.

METHODS

Beginning in February 2003 and continuing through November 2007, we regularly surveyed the Park for
tlora by walking through all areas. Specimens were collected, identified using local Floras (e.g., Smith 1994;
Diggs et al. 2006), and deposited at Louisiana State University in Shreveport herbarium. Nomenclature
generally follows Kartesz and Meacham (2005). We surveyed the Park for community types.

We reviewed the botanical literature for studies of the flora ot ditterent land use areas such as parks,
research stations, natural areas, counties, states, etc., to obtain data on disturbance and native/exotic ratios.
The review was not exhaustive but only meant to sample such areas. We confine our list to studies conducted
during the last decade because, as Small and McCarthy (2001) point out, there are an ever increasing number

of exotics in the flora.

RESULTS AND DISCUSSION
We found 318 species at the Park, 68 (21%) of which were exotics. These are listed in the Appendix.

The main plant associations that we have separated in the Park are:
Willow forest.—Willow (Salix) forest, which sometimes includes sycamore (Platanus occidentalis) and

cottonwood (Populus deltoides), occupies moist to wet soils in periodically tlooded river and lake edges and
other shallow wet areas. It is this community that colonizes sandbars and other recently scoured areas.
Lake side/inundated non-scoured areas.—This is a continuation of the previous community but is
associated with periodically flooded/wet areas such as lake edges and swales. Many species occur in this
area including willow (Salix), button bush (Cephalanthus occidentalis), boxelder (Acer negundo), cypress (Taxo-
dium distichum), and sycamore (Platanus occidentalis) in small numbers. Grasses and sedges and many other
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herbaceous plants also occur. Here also is vegetation growing on floating logs, tree stumps, and the base of
those woody species that inhabit lake margins, such as button bush.

Open water with floating vegetation.—Duckweed (Lemna, Spirodela) sometimes occurs as a continuous
green matt on the lake surface. Mosquito fern (Azolla caroliniana) can be common. Water-lotus (Nelumbo luteq)
is dense in one area of the oxbow lake. Coontail (Ceratophyllum demersum) and hydrilla (Hydrilla verticillata)
occur in many areas, usually in shallow water where they can become very dense. Algae sometimes form
mats on top of shallow-growing Ceratophyllum.

Sandbar.—3Because the river is now controlled by dams and locks, natural sandbars do not form. Old
aerial photographs show sandbars adjacent to the Park. Willow (Salix nigra and S. exigua) forest is the com-
munity that first colonizes sandbars.

Cottonwood-sycamore-hackberry-ash-pecan forest.—This forest type dominates the middle to higher
elevations of the Park, notably the ridges and levees. Any combination of these species, with lesser amounts
ot honey-locust (Gleditsia triacanthos), bois d’arc (Maclura pomifera), and boxelder (Acer negundo), can occur.
Willow is also found here in swales. The understory is predominately rough-leaf dogwood (Cornus drum-
mondii). The herbaceous groundcover is sparse, but poison ivy (Toxicodendron radicans) and Juncus and sedges
can be common.

Open (Old) fields.—Open fields make up a large percentage of the Park. These were previously pasture
and were planted with legumes and grasses for hay and pasturage. This community contains the highest
number of exotic species. The fields typically have scattered cedar (Juniperus virginiana), bois d’arc (Maclura
pomifera), and honey-locust (Gleditsia triacanthos).

Ruderal.—The Park contains other areas, such as roads/road sides, mowed areas, ragweed (Ambrosia tri-
fida) “forests,” and in some places, dodder (Cuscuta) covers large areas. These areas are highly disturbed.

We tound many studies of undisturbed through highly disturbed sites in which the total flora and
number of exotics were given (Table 1). We graph these in Figure 2 by land use type and size of area simply

to make the data in Table 1 more accessible.
As we have pointed out, received wisdom is that there is a correlation between percentage of exotics in

a tlora and site disturbance (McIntyre & Lavorel 1994; Stapanian et al. 1998; Withers et al. 1998: Lonsdale
1999; McKinney 2006; Gilliam 2007 and references therein). Predictors of exotic richness include years of
European settlement, disturbance, and surrounding population density (McKinney 2002). Cities present
dramatic examples of this with their precipituous loss of native species and gain of exotic species (McKin-
ney 2006). Large areas such as states are highly disturbed and have high percentages of exotics (generally
between 15 and 35 percent)(Rejmanek & Randall 1994): eastern Texas, for example, adjacent to Caddo Parish,
has 18 percent exotics and Arkansas and Louisiana have 24 and 25 percent, respectively. States along the
eastern and western coasts of North America are the most disturbed (longest occupied) and have the most
exotics (Withers et al. 1998; Palmer 2008). Pennsylvania, for example, an eastern state much longer occu-
pied by European settlers than eastern Texas, Louisiana, or Arkansas, has 37 percent exotics. County-sized
areas tend to have slightly fewer exotics than states but basically rank with them. Madison County, Texas,
has 14 percent exotics; Caddo Parish, Louisiana, has 17 percent; Giles County, Tennessee, has 21 percent.
Natural areas and nature preserves tend to have fewer exotic species than do state and national parks (4 to
13 percent versus 12 to 17 percent, respectively). Heavily used urban parks have the most exotics (19 to 60
percent). Only very small areas remain without major disturbance and exotics; these are the sites frequently
chosen by ecologists to study “natural” communities. Such small areas, often less than a hectare, may show
no disturbance and may be entirely free of exotics ( 0 to 2 percent) even when surrounded by disturbed
areas (Gilliam 2007 and references therein).

On the basis of the data in Figure 2, it would appear that only small landscapes remain in natural
condition (i.e. without disturbance or exotics). All large landscapes ultimately include disturbed areas and
presumably, therefore, exotics. But, size matters little as data on parks suggest: Central Park in New York City
has 60% exotics and the tiny Castillo San Marcos Monument has 42%. While it would be ideal to develop
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TABLE 1. Species richness, total area, and percentage of exotics for selected areas.

PARKS

Central Park, NY

Castillo San Marcos Mt, FL

B-D Park, Caddo Parish, LA
Middlesex Fells Park, Boston, MA
Pelham Bay Park, New York, NY
Highland Heights Comm.Park, OH
Shaker Median Park, OH
Botany Garden, Houston, TX
Mount Vernon, VA

Fort Washington Nat. Park, MD

Pennsylvania
Arkansas
Louisiana
Fast Texas

Greene, PN
Oktibbeha, MS
Caddo, LA
Montgomery, AR
Giles, TN

Coffee, MS

Pike, AL
Yalobusha, MS
Madison, TX

Myakka River State Park, FL
_ittle Manatee State Park,. FL
-all Creek Falls, TN

Turkey Creek, Big Thicket, TX
Hickory Creek, Big Thicket, TX

Big Sandy Creek, Big Thicket, TX
Lance Rosier, Big Thicket, TX
Rattlesnake Falls, TN

Big Branch, LA

Starkey Wilderness, FL

Big Lake Bottom WMA, TX
Beadle Barrens Preserve, IL

Dean Hills Nature Preserve, IL
Stephenson Memorial Forest, KY
Ouachita Mountains Biol. Sta., AR
Pushmataha WMA, OK

Cooters Bog, Vernon Parish, LA
Big Thicket, Wet Savanna, TX
Muck Bog, Anderson Co., TX
Kisatchie Prairie, Winn Parish, LA
Beech Slope, Sabine Co., TX
Longleaf pine uplands, LA
Fngeling WMA, Anderson Co., TX

Species

583
137
318
400
956
403
296
446
270
073

35 |8
3187
3269
3402

390
1148
1405
1110
1208
/97
1190
805
1071

731
523
879

69
401
693
694
627
563
483
459
306
13
233
337
447
139
135
136
137
120
158
930

Area (sq km) exotics %
347 60
0.09 42
2.36 2
0.69 26
34
042 34
1.4 47
0.5 19
0.8 26
19.56 25
STATES
119236 37
153270 24
134226 25
162134 18
COUNTIES
1500 20
1185 15
2283 17
2023 12
1582 2]
1732 16
1759 20
265 15
1217 14
STATE PARKS
116.86 12
9.8 12
89 13
NATURAL AREAS
31.5 /
2.8 4
58 1
101 10
0.63 13
58.7 13
449 9
16.85 £
0.04 /
0.3 6
057 10
1.54 /
76.9 /
0.03 T
0.06 0
0.05 2
0.03
0.03
0.004 0
44 65 6

1395

Source

DeCandido et al. 2007
Zomlefer & Giannasi 2005
This study

Harcombe et al. 2007
Harcombe et al. 2007

Jog et al. 2005

Delong et al. 2005
Harcompe et al. 2007
Wells & Brown 2000
Steury & Davis 2003

Coxe et al. 2005

Diggs et al 2006

Thomas & Allen 19931998
Diggs et al. 2006

Coxe et al. 2005

Leidolf et al. 2002

MacRoberts & MacRoberts 2006
Marsico 2005

Estes 2005

Martin et al. 2002

Diamond 2003

Denley et al. 2002

Neill & Wilson 2001

Huffman & Judd 1998
Myers & Wunderlin 2003
Fleming & Wooford 2004

Brown et al. 2005

MacRoberts et al. 2002b

Brown et al. 2006a

Brown et al. 2006b

Estes & Walck 2005

Rosen et al. 2003

Furguson & Wunderlin 2006
-leming et al. 2002

~dgin et al. 2005

Feist et al. 2004

Thompson & Fleming 2004
MacRoberts et al. 2005

Crandall & Tyrl 2006

MacRoberts & MacRoberts 1993
MacRoberts & MacRoberts 1998a
MacRoberts & MacRoberts 1998b
MacRoberts & MacRoberts 1996
MacRoberts & MacRoberts 1997
MacRoberts et al. 2002a
Singhurst et al. 2003
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Relationship of Exotic Species to Area
at Selected Sites
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a large data set comparing natural verses disturbed areas, size of area, history and time since disturbance
began, the scope of this paper excludes that possibility. Nonetheless, there are such data sets being devel-
oped, for example, The Floras of North America project by Michael Palmer at Oklahoma State University
(Palmer 2008)(not to be confused with the Flora of North America project) (see also McKinney 2002, 2006
tor literature).

In the case of C. Bickham-Dickson/Red River Education and Research Park, the anthropogenic distur-
bance is great: it was a plantation and horse stables and is now a city park and a research area for a university.
[t has been cleared of canopy vegetation, and some sections have regenerated canopy. It has been grazed; it
has been hayed and plowed. Part of it is mowed. There are old buildings. There are paved and dirt roads.
There is a pier, and fishermen use both the bank and boats. Vehicles leave the roads, and ofi-road vehicles
strip the ground of vegetation. Picnickers use the area, as do bird watchers. And the Park is surrounded by
an ever increasing urban landscape: suburbs, a university, and lake-front housing. Today, the level and flow
of the Red River is artificially controlled by the Corps of Engineers’ lock and dam system, and in 2007 and
2008, most of the Park was flooded for several months causing die-oft of many plant species not adapted to
prolonged submersion. Twenty-one percent of the flora is exotic, a figure at the lower end of parks in our sample
(Table 1), but many of these species are aggressive invaders: hydrilla (Hydrilla verticillata), Chinese tallow
tree (Sapium sebiferum), Chinese privet (Ligustrum sinense), Japanese honeysuckle (Lonicera japonica), alligator
weed (Alternanthera philoxeroides), Burmuda grass (Cynodon dactylon), and Johnson grass (Sorghum halepense).

But the worst is yet to come. In neighboring lakes, ponds, and sloughs other aggressive invaders are
poised: giant salvinia (Salvinia molesta D.S. Mitch.) has just reached Caddo Parish and is choking nearby
lakes; water-lettuce (Pistia stratiotes L.), a native of the Gult coast, has recently arrived in Caddo Parish and
undoubtedly will find its way into the Park; water hyacinth (Eichornia crassipes (Mart.) Solms) is in the Red
River adjacent to the Park and it is only a matter of time before it invades; and brittle water nymph (Naja
minor All.) has recently been found in Caddo Parish.

Unfortunately, in attempting to reconstruct what has happened to the Park, we do not know its “pristine”
ecology and, therefore, what percent of native species has been lost. All we can reconstruct is the native tree
flora from thel830s land plat data (MacRoberts & MacRoberts 2005). These data indicate that, while we
still have the same native tree species we did in 1830, we also have some new ones, notably exotics such as
Chinese tallow tree (Sapium sebiferum), silktree (Albizia julibrissin), and chinaberry (Melia azedarach).

As long as the Park is in a continual state of disturbance largely because ot conflicting social interests
and thus uses (Corps of Engineers, recreation, homeowners, business, state, city, and university), invasive
weeds, native and exotic, will find the area ideal and continue to accumulate to the detriment of native
species. Therefore, we can expect the Park to shift farther from a native state to a weedy and exotic state.
Whether the current pressure on the Park will result in a catastrophic change in the ecosystems—some
would say that it already has—or gradual change, remains unknown (Scheiter et al. 2001; Liu et al. 2007).
But that the Park will change is certain, notably if managers attempt drastic intervention; for example, to
control aggressive weeds such as hydrilla, when no one knows how much resilience the system has at pres-
ent or, for that matter, if the system or parts of it has already shifted to a new equilibrium. In that case it

will likely be impossible to restore to a previous state (Schetfer et al. 2001).

APPENDIX 1

Vascular plants found at Bickham-Dickson/Red River Education and Research Park. An asterisk * = exotic.
Numbers without collector name are collection numbers of B.R. and M.H. MacRoberts. Other collectors are
named. Specimens are deposited at Louisiana State University in Shreveport herbarium (LSUS). Common

names are in parentheses after collection numbers.

Acanthaceae Ruellia caroliniensis (J.F. Gmel.) Steud., 6802 (Carolina wild

Justicia ovata (Walt.) Lindau, 6486 (lcose-tlower water- petunia)
willow)
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Aceraceae
Acer negundo L., 6014, 6161, 6462, 6831 (boxelder)

Alismataceae
Echinodorus cordifolius (L.) Griseb., 6643, 6796, 6984 (creep-

ing burhead)
Sagittaria graminea Michx., 6233, 6998 (grass-leaf arrow-

head)

Amaranthaceae
*Alternanthera philoxeroides (Mart.,) Griseb., 6443 (alligator

weed)
Amaranthus hybridus L., 6978 (amaranth)

Anacardiaceae
Toxicodendron radicans (L.) OKtze,, (not collected) (poision

vy)
Apiaceae
Chaerophyllum tainturieri Hook., 6019 (hairy-fruit chervil)
Cynosciadium digitatum DC,, 6447 (finger dogshade)
Hydrocotyle umbellata L., 6229 (many-flower marsh-pen-
nywort)
Hydrocotyle verticillata Thunb., 6645 (whorled marsh-
pennywork)
Sanicula canadensis L., 6661 (Canadian black-snakeroot)
*Torilis arvensis (Huds.) Link, 6426 (spreading hedge-parsley)
Trepocarpus aethusae Nutt. ex DC,, 6442, 6449 (whit-
enymph)

Apocynaceae
Apocynum cannabinum L., 6430, 6969 (Indian hemp)

Aquifoliaceae
ltex decidua Walt,, 6212, 6669 (deciduous holly)
llex opaca Ait,, 5980 (American holly)

Asteraceae
Acmella oppositifolia (Lam.) RK. Jansen, 6837 (opposite-leaf

spotflower)

Amobrosia artemisiifolia L., 7001 (annual ragweed)

Ambrosia psilostachya DC., 6847, 7000 (perennial ragweed)

Amobrosia trifida L., 6762 (great ragweed)

Baccharis halimifolia L., 6759 (groundseltree)

Bidens laevis (L) BS.P, 6987, 6988 (smooth beggarticks)

*Carduus nutans L., 6489, 6659 (nodding plumeless-thistle)

Chrysopsis pilosa Nutt., 6424 (soft golden-aster)

Conoclinium coelestinum (L) DC,, 6818 (blue mistflower)

Conyza canadensis (L) Cronq., 6678, 6679, 6779 (Canadian
horseweed)

Coreopsis tinctoria Nutt,, 6508 (golden tickweed)

Dracopis amplexicaulis (Vahl.) Cass., 6433 (clasping cone-
flower)

Eclipta prostrata (L)) L., 6835 (false daisy)

Elephantopus carolinianus Raeusch,, 6791 (Carolina elephant-
foot)

Erigeron philadelphicus L., 6170 (Philadelphia fleabane)

Erigeron strigosus Muhl. ex Willd., 6431, 6675, 7002, 7003
(prairie fleabane)

Eupatorium capillifolium (Lam.) Small, 6778 (dog-fennel)

tupatorium serotinum Michx., 6795, 6819 (late-flowering
thoughtwort)
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Gaillardia aestivalis (Walt.) Rock, Burden s.n. (fireweed)

Gaillarida puichella Foug., 6027 (firewheel)

Gamochaeta pensylvanica (Willd.) Cabrera, 6018 (Pennsylvania
everlasting)

Helenium amarum (Raf.) Rock., 6483 (yellowdicks)

Heterotheca subaxillaris (Lam.) Britt. & Rusby, 6677, 6685, 6803,
6825 (camphorweed)

iva annua L., 6985 (annual marsh-elder)

Krigia caespitosa (Rat.) Chambers, 5972, 7369 (weedy dwarf-
dandelion)

Lactuca canadensis L., 6649, 6758 (florida blue-lettuce)

Mikania scandens (L) Willd,, 6634 (climbing hempvine)

Packera obovata (Muhl. ex Willd.) W.A. Weber & A. Love, 5944
(round-leaf groundsel)

Pluchea odorata (L) Vass., 6787, 6777 (sweetscent)

Pseudognaphalium obtusifolium (L.) Hillard & Burtt., 6849
(blunt-leaf rabbit-tobacco)

Pyrrhopappas pauciflforus (D.Don) DC,, 7641, 7360, 6198
(dandelion)

Ruabeckia hirta L., 6481 (black-eyed-susan)

*Senecio vulgaris L., 5945 (old-man-in-the-spring)

Smallanthus uvedalia (L) Mackenzie ex Small, 7180 (bear's-
foot)

Solidago canadensis L. var. scabra Torr. & Gray, 6832, 6951
(Canadian goldenrod)

*Sonchus asper (L.) Hill, 5936, 5957 (spiny-leaf sow-thistle)

Symphyotrichum lateriflorum (L) A. & D. Love, 6957, 6972
(American aster)

Symphyotrichum racemosum (Ell.) Nesom, 6999 (fragile-stem
American aster)

Symphyotrichum subulatum (Michx.) Nesom, 6821, 6965
(seaside American aster)

*Taraxacum officinale G.H. Weber ex Wiggers, 5960 (common
dandelion)

Vernonia baldwinii Torr, 6798 (western ironweed)

Xanthium strumarium L., 6226, 6661, 6663 (cockleburr)

Azollaceae
Azolla caroliniana Willd., 5935 (Carolina mosquito fern)

Berberidaceae
*Nandina domestica Thunb., 6465 (sacred-bamboo)

Bighoniaceae
Campsis radicans (L) Seem. ex Bureau, 6179, 6652 (trumpet

creeper)

Boraginaceae
*Heliotropium indicum L., 6995, 8061 (Indian heliotrope)
Myosotis macrosperma Engeim., 6155, 6007, 7367 (large-seed

forget-me-not)

Brassicaceae

*Brassica rapa L., 5981 (rape)
*Capsella bursa-pastoris (L) Medik., 5939, 5958 (shepherd’s

purse)
Lepidium virginicum L., 6427 (poorman’s-pepperwort)
Sibara virginica (L.) Rollins, 5938 (Virginia winged-rockcress)

Campanulaceae
Lobelia cardinalis .., 6989 (cardinal-flower)
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Triodanis perfoliata (L.) Nieuwl,, 6025, 6422 (clasping-leaf
Venus'-looking-glass)

Caprifoliaceae
*Lonicera japonica Thunb., 6192 (Japanese honeysuckie)
Sambucus nigra L., 6188, 6660 (black elder)

Caryophyllaceae

*Arenaria serpyllifolia L., 6034 (thyme-leaf sandwort)

*Cerastium glomeratum Thuill,, 5940, 5964 (sticky mouse-ear
chickweed)

Sagina decumbens (Ell.) T. & G., 5968, 6032 (trailing pearl-

wort)
®Stellaria media (L) Vill., 5965 (common chickweed)

Ceratophyllaceae
Ceratophylfum demersum L., 6956 (coon’s-tail)

Commelinaceae
*Commelina communis L., 6828 (Asiatic dayflower)
Commelina virginica L., 6824 (Virgiria dayflower)

Convolvulaceae
*Convolvulus arvensis L., 6651, 6765 (field bindweed)

Dichonara carolinensis Michx., 6005 (Carolina pony’s-foot)
Ipomoea cordatotrifoba Dennst., 6511, 6676 (tievine)
Ipomoea lacunosa L., 6816, 8062 (whitestar)

Cornaceae
Cornus drummondii C.A. Mey,, 5998, 6512, 6760 (rough-leaf

dogwood)

Cucurbitaceae
*Cucumis melo L., 6808 (cantalope)

Cupressaceae
Juniperus virginiana L., 5979, 5989 (eastern red-cedar)

Taxodium distichum (L) L.C. Rich., 6514 (cypress)

Cuscutaceae
Cuscuta gronovii Willd.,, 6815, 6961, 8042 (dodder)

Cuscuta indecora Choisy, 6807, 6841 (large-seed dodder)

Cyperaceae

Carex cherokeensis Schw., 6009, 6165 (Cherokee sedge)

Carex crus-corvi Schuttlew. ex Kunze, 6438 (raven-foot
sedge)

Carex decomposita Muhl,, 7429 (cypress-knee sedge)

Carex flaccosperma Dewey, 6184, 6217, 6008, 6162 (thin-fruit
sedge)

Carex frankii Kunth, 6833 (Frank's sedge) [C. aureolensis Steud.
FNA]

Carex leavenworthii Dewey, 6021, 6154 (Leavenworth’s
sedge)

Carex retroflexa Muehl. ex Willd., 6174 (reflexed sedge)

Cyperus acuminatus Torr. & Hook. ex Torr, 6450, 6492, 6636
(taper-tip flat sedge)

Cyperus croceus Vahl, 6492, 6630, 6671, 6677, 6834 (Baldwin's
sedge)

*Cyperus difformis L., 6993 (variable flat sedge)

Cyperus erythrorhizos Muhl., 6644 (red-foot flat sedge)

Cyperus esculentus L., 6857 (chufa)

Cyperus odoratus L., 6839, 6782, 6983 {rusty flat sedge)

*Cyperus rotundus L., 6425 (purple flat sedge)

1399

Eleocharis obtusa (Willd.) J.A. Schultes, 6448, 6515 (blunt
spike-rush)

Eleocharis palustris (L) Roemer & J.A. Schultes, 6231, 6429
(common spike-rush)

Fimbristylis autumnalis (L.) Roemer & J.A. Schultes, 6773

(slender fimbry)
Fimbristylis vahlii (Lam.) Link, 8040, 8066 (fimbry)
Fuirena simplex Vahl,, 6673 (western umbella sedge)
Rhynchospora corniculata (Lam.) Gray, 6982 (short-bristle
horned beak sedge)

Ebenaceae
Diospyros virginiana L., 6468, 6670 (common persimmon)

Equisetaceae
Equisetum hyemale L., 6003, 6487 (tall scouring-rush)

Euphorbiaceae
Acalypha rhomboidea Raf., 6800 (common three-seed-

mercury)
Chamaesyce nutans (Lag.) Small, 6648, 6801, 6823, 6845,

6955 (eyebane)
Chamaesyce prostrata (Ait.) Small, 6958 (prostrate sandmat)
Croton capitatus Michx,, 6687, 6817 (hogwort)
Croton glandulosus L., 6688 (vente-conmigo)
Croton monanthogynus Michx., 6763, 6846 (prairie-tea)
Euphorbia dentata Michx., 6844 (toothed spurge)
*Fuphorbia helioscopia L., 5961 (mad-woman's-milk)
Phyllanthus caroliniensis Walt., 6981 (Carolina leaf-flower)
*Sapium sebiferum (L.) Roxb., 6196 (Chinese tallow)

Fabaceae

*Albizia julibrissin Durazz., 6463 (silktree)

Amorpha fruticosa L., 6793, 7357 (false indigo-bush)

Cercis canadensis L., 6232 (redbud)

Desmanthus illinoensis (Michx.) MacM. ex B.L. Rob.&Fern., 6478

(prairie bundle-flower)

Desmodium canescens (L.) DC., 6827, 6766 (hoary tick-
trefoil)

Gleditsia triacanthos L., 6186 (honey-locust)

Glottidium vescarium (Jacg.) Harper, 6775, 6822 (bagpod)

*Medicago arabica (L.) Huds., 6176, 7359 (spotted medick)

*Medicago minima L., 5978, 7640 (medick)

*Medicago lupulina L., 5977 (medick)

*Medicago polymorpha L., 6031 (tooth medick)

Mimosa strigillosa T. & G., 6420, 6657 (powderpuff)

Rhynchosia minima (L.) DC,, 6809, 6859, 6991 (least snout-
bean)

Sesbania herbacea (P. Mill.) McVaugh, 6855 (peatree)

Strophostyles helvula (L.) Ell., 6683, 6772 (trailing fuzzy-bean)

*Trifolium campestre Schreb., 5988, 6030 (lesser hop clover)

*Trifolium pratense L., 6187, 6466 (red clover)

*Trifolium repens L., 6153, 7361 (white clover)

*Trifolium resupinatum L., 6022 (reversed clover)

Vicia ludoviciana Nutt., 6177, 7364 (Louisiana vetch)

*Vicia sativa L., 5962 (garden vetch)

*Vicia villosa Roth, 6185 (winter vetch)

Fagaceae
Quercus nigra L., 5975 (water oak)
Quercus virginiana Mill., 5953 (live oak)
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Gentianaceae

Centaurium muehienbergii (Griseb.) W. Wright ex Piper, 6435
(Monterey centuary)

Sabatia campestris Nutt,, 6495 (Texas-star)

Geraniaceae
Geranium carolinianum L., 5985, 7363 (Carolina crane’s-bill)

*Geranium dissectum L., 6159, 7362 (cut-leaf crane’s-bill)

Hydrocharitaceae
*Hydrilla verticillata (Lf.) Royle, 6513, 7464b (water-thyme)
Limnobium spongia (Bosc.) Steud.,, 7936, 7937 (frog’s bit)

Iridaceae
Sisyrinchium rostulatum Bickn., 6227, 7370 (annual blue-

eyed-Qgrass)

Juglandaceae
Carya illinoinensis (Wangenh.) Koch, 6470 (pecan)

Juncaceae

Juncus bufonius L., 6445 (toad rush)

Juncus dichotomous Ell., 6182 (forked rush)

Juncus marginatus Rostk., 6432, 6493 (grass-leaf rush)

Lamiaceae
Hedeoma hispida Pursh, Burden s.n. ( rough hedeoma)

*Lamium ampexicaule L., 5937 (giraffehead)
*Lamium purpureum L., 5967 (red henbit)

Salvia lyrata L., 6180 (lyer-leaf sage)

Stachys crenata Raf,, 7647 (shade betony)

Teucrium canadernse L., 6640 (American germander)

Lemnaceae

Lemna spp., 6234, 6861 (duckweed)
Spirodela sp., 6234, 6860 (duckmeat)
Wolffia sp., 6862 (watermeal)

Lentibulariaceae
Utriculara gibba L., 7181 (humped bladderwort)

Liliaceae

*Allium vineale L., 6157 (crow garlic)

*Liriope muscari (Dcne) Bailey, 6826 (big blue lilyturf)
*Narcissus sp., 5955 (daffodil)

Nothoscordum bivalve (L.) Britt,, 5943 (crowpoision)

Loganiaceae
Mitreola petiolata (Gmel.) Torr. & Gray, 6638, 6672, 6781, 6814

(lax hornpod)

Lythraceae
Ammania coccinea Rottb., 6788, 6789, 6997 (valley redstem)

Lythrum atatum Pursh, 6783 (wing-angle loosestrife)

Malvaceae
Hibiscus laevis All,, 6641 (halberd-leaf rose-mallow)

Hibiscus moscheutos L., 6639 (crimson-eyed rose-mallow)
*Sida rhombifolia L., 6647(tea weed}
Sida spinosa L., 6641, 6785 (prickly fanpetals)

Meliaceae
*Melia azedarach L., 6183 (china-berry)

Menispermaceae
Cocculuscarolinus (L) DC, 6469,6658,6971 (Carolina coralbean)
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Molluginaceae
*Mollugo verticillata L., 6810, 8063 (green carpetweed)

Moraceae

Maclura pomifera (Raf.) Schneid., 6191 (bois d'arc)
*Morus alba L., 5996, 6194, 7358 (white mulberry)
Morus rubra L., 6194 (red mulberry)

Myricaceae
Morella cerifera (L.) Small, 7041 {southern bayberry)

Nelmbonaceae
Nelumbo lutea (Willd.) Pers., 7428 (yellow-lotus)

Oleaceae
Forestiera acuminata (Michx.) Poir,, 6214 (swamp-privit)

fFraxinus pennsylvanica Marsh., 6682 (green ash)
*Ligustrum sinense Lour.,, 6166, 6650 (Chinese privit)

Onagraceae

Gaura mollis James, 6223 (velvetweed)

Ludwigia decurens Walt,, 6790 (wing-leaf primose-willow)

Luawigia leptocarpa (Nutt.) Hara., 6786, 6836, 8058 (angle-
stem primose-willow)

Ludwigia peploides (Kunth) Raven, 6451 (floating primose-
willow)

Ludwigia repens J.R. Forest., 6633 (creeping primose-willow)

Oenothera biennis L., 6794 (King's cureall)

Oenothera laciniata Hill., 5995, 6171, 7366 (cut-leaf evening-
primrose)

Qenothera speciosa Nutt.,, 6434, 7365 (pinkladies)

Ophioglossaceae
Ophioglossum crotalophoroides Walt., 6026 (bulbous adder’s-

tongue)

Orchidaceae
Spiranthes laciniata (Small) Ames, 6500 (lace ladies-tresses)

Oxalidaceae
Oxalis corniculata L., 5947, 6656 (creeping yellow wood-

sorrel)

Passifloraceae
Passiflora incarnata L., 6970 (purple passion-flower)

Phytolaccaceae
Pnytolacca americana L., 6761 (pokeweed)

Pinaceae
Pinus taeda L., 5982 (loblolly pine)

Plantaginaceae
Plantago aristata Michx,, 6494, 6509 (Mexican plantain)

Plantago heterophylla Nutt., 6023 (slender plantain)
Plantago virginica L., 5994 (pale-seed plantain)

Platanaceae
Platanus occidentalis L., 6002 (sycamore)

Poaceae

Andropogon glomeratus (Walt.) B.S.P.,, 6963 (bushy
bluestemn)

Andropogon virginicus L., 6996 (broom-sedge)

Aristida oligantha Michx., 6843, 7004 (prairie three-awn)

*Briza minor L., 6172 (lesser quaking grass)
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*Bromus catharticus Vahl,, 6190, 6028 (rescue grass)

*Bromus japonicus Thunb. ex Murr,, 6457 (Japanese brome)

Cenchrus spinifex Cav., 6504 (coastal sandburr)

*Cynodon dactylon Pers., 6458, 6689 (Bermuda grass)

Dichanthelium aciculare (Desv. ex Poir) Gould & Clark, 7652
(narrow-leaf panic grass)

Dichanthelium oligosanthes (Schult,) Gould, 6491 (manytlow-
ered rosettegrass)

Digitaria ciliaris (Retz.) Koel, 6768, 6811 (southern crabgrass)

*Digitaria ischaemum (Schreb.) Schreb. ex Muhl., 6962
(shooth crabgrass)

*Echinochloa colona (L.) Link, 6646 (jungle-rice)

Fchinochloa muricata (Beauv.) Fern,, 6854 (rough barnyard
grass)

Echinochloa walteri (Pursh) Heller, 6840

*Eleusine indica (L) Gaertn., 6770 (Indian goose grass)

Elymus virginicus L., 6156, 6655 (Virginia wild rye)

Eragrostis secundifliora J. Presl., 6631, 7005 (red love grass)

Festuca paradoxa Desv., 6193 (clustered fescue)

Leersia lenticularis Michx., 6959, 6976 (catchfly grass)

Leersia oryzoides (L_.) Sw., 6967 (rice cutgrass)

Leersia virginica Willd., 6964 (white grass)

Leptochloa panicea (Retz) Ohwi, 6767 (needle spangletop)

Leptochloa panicoides (Presl.) Hitch., 6858 (Amazon spangle-
top)

*Lolium perenne L., 6173 (perennial rye grass)

Panicum capillare L., 6820, 6840, 6994, 8060 (common panic
grass)

Panicum Gichotomiflorum Michx., 6680, 6966, 6842 (Tall panic

grass)

Panicum rigidulum Bosc. ex Nees, 6780, 6838 (red-top panic
grass)

*Paspalum dilatatum Poir,, 6456 (golden crown grass)

Paspalum distichum L., 6635, 6856 (joint crown grass)

*Paspalum notatum Fluegge, 6452, 6503, 6662, 8044 (Bahia
grass)

Paspalum setaceum Michx., 6501, 6505 (slender crown
grass)

*Paspalum urvillei Steud., 6974 (Vasey's grass)

Phalaris carcliniana Walt,, 6216, 6476 (May grass)

*Poa annua L., 5984 (annual blue grass)

Setaria parviflora (Poir.) Kerguelen, 6769 (marsh bristle
grass)

*Setaria pumila (Poir) Roemer & Schutes, 6418, 6973 (yellow
oristle grass)

*Sorghum halepense (L.) Pers., 6467 (Johnson grass)

Sphenophaolis obtusata (Michx.) Scribn.,, 6497, 6498 (prairie
wedgescale)

Triplasis purpurea (Walt.) Chapm., 6812, 6851 (purple
sandgrass)

Tripsicum dactyloides (L) L., 6979 (eastern mock gramay)

*Triticum aestivum L., 6485 (bread wheat)

Zizaniopsis miliacea (Michx.) Doell. & Asch., 6439, 6992

(marsh-millet)

Polygonaceae
Brunnichia ovata (Walt)) Shinners, 6681 (American buck-

wheatvine)
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Polygonum hydropiperoides Michx., 6852 (swamp smart-
weed)

Polygonum scandens L., 6975 (climbing false buckwheat)

Polygonum setaceum Baldw., 6642 (bog smartweeq)

Polygonum virginianum L., 6830 (jumpseed)

*Rumex crispus L., 5959 (curly dock)

*Rumex hastatulus Baldwin, 6017 (heart-wing sorrel}

Portulaceaceae
Portulaca oleracea L., 6784 (little-hogweed})

Potamogetonaceae
Potamogeton nodosus Poir., 6632, 6666 (long-leaf pond-

weed)

Primulaceae
Anagallis minima (L.) Krause, 6033 (chaffweed)

Samolus valerandi L., 6444 (seaside brookweed)

Ranunculaceae

Anemone berlandieri Pritz,, 5954 (ten-petal thimbleweed)
Myosurus minimus L., 5974 (tiny mousetail)

*Ranunculus muricatus L., 5948 (spring-fruit buttercup)
Ranunculus pusillus Poir., 6220 (low spearwort)

*Ranunculus sardous Crantz, 5986, 6440, 7368 (hairy but-

tercup)

Rhamnaceae
Berchemia scandens (Hill) Koch, 5993, 6215 (Alabama

supplejack)

Rosaceae

Crataegus spathulata Michx,, 6181 (little-hip hawthorn)
*Duchesnea indica (Andr) Focke, 5952 (Indian strawberry)
Geum canadense Jacq., 6482 (white avens)

Prunus angustifolia Marsh., 5987 (Chickasaw plum)

*Pyrus calleryana Dcne., 5976 (Bradford pear)

Rubus trivialis Michx., 5990 (southern dewberry)

Rubiaceae

Cephalanthus occidentalis L., 6637 (button bush)

Diodia teres Walt., 6686, 6813 (poorjoe)

Diodia virginiana L., 6446 (Virginia buttonwood)

Galium aparine L., 6016 (sticky-willy)

Galium tinctorium (L.) Scop., 6428 (stiff marsh bedstraw)

Houstonia micrantha (Shinners) Terrell, 5942, 5969 (southern
bluet)

Houstonia pusilla Schoepf, 5941, 5971 (tiny bluet)

*Sherardia arvensis ., 5949, 5963 (blue field-madder)

Spermacoce glabra Michx., 6668 (smooth false buttonweed)

Rutaceae
Zanthoxylum clava-herculis L., 6475 (Hercules'-club)

Salicaceae
Populus deltoides Bartr. ex Marsh., 6013, 6164 (cottonwood)

Salix exigua Nutt., 6665, 8043a, 8043b (narrow-leaf willow)
Salix nigra Marsh., 6000, 6020, 6168, 6474, 6479, 7959, 7960

(black willow)

Sapindaceae
Cardiospermum halicacabum L., 6776, 8065 (love-in-a-puff)
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Saururaceae
Saururus cernuus L., 6490 (lizard's tail)

Scrophulariaceae
Agalinis heterophylla (Nutt.) Small ex Britt., 6805, 8059 (prairie

false foxglove)
Leucospora multifiaa (Michx.) Nutt,, 8041 (narrow-leaf cono-
bea)
*Mazus pumilus (Burm.f) Steenis, 5983 (Japanese mazus)
Mecardonia acumnata (Walt,) Small, 6853 (axil-flower)
Mimulus alatus Ait., 6799 (sharp-wing monkey-flower)
Nuttallanthus texanus (Scheele) D.A. Sutton, 5992 (Texas
toadflax)
*Veronica arvensis L., 5970 (corn speedwell)
Veronica peregrina L., 5946, 5973, 7371 (neckweed)
“Veronica persica Poir,, 5966 (bird-eye speedwell)

Smilacaceae
Smilax bona-nox L., 6220, 6488 (Fringed Greenbrier)

Solanaceae
Physalis longifolia Nutt., 6653, 6667 (long-leaf ground-

cherry)
Solanum carolinense L., 6419 (Carolina horse-nettle)

Solanum elaeagnifolium Cav., 6496 (silver-leaf nightshade)

Typhaceae
Typha latifolia L., 7451 (cat-tail)

Ulmaceae
Celtis laevigata Willd., 6163 (hackberry)
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Ulmus alata Michx., 6218 (winged elm)
Ulmus americana L., 6001 (American elm)

Urticaceae
Boehmeria cylindrica (L) Sw., 6797, 6968 (small-spike false

nettle)

Valerianaceae
Valerianella radiata (L.) Dufr, 5991 (beaked cornsalad)

Verbenaceae

Phyla lanceolata (Michx.) Greene, 6473, 6960 (northern
frogfruit)

*Verbena brasiliensis Vell,, 6471 (Brazilian vervain)

Verbena halei Small, 6423, 6804 (Texas vervain)

Verbena urticifolia L., 6792 (white vervain)

Violaceae

Viola bicolor Pursh, 5951 (field pansy)
Viola sororia Willd., 5950 (blue violet)

Viola sagittata Ait.,, 6006 (arrow-leaf violet)

Vitaceae

Ampelopsis arborea (L.) Koehne, 6477 (peppervine)

Ampelopsis coraata Michx., 6480, 6654 (heart-leaf pepper-
vine)

Parthenocissus quinquefolia (L.) Planch., 6460 (Virginia-
creeper)

Vitis riparia Michx., 6189, 6197, 6986, 5997 (river-bank

grape)
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